Salt sensing in animals involves the epithelial sodium channel (ENaC). If ENaC were involved in human salt sensing, then the lingual surface potential (LSP) would hyperpolarize when exposed to sodium. We developed a chamber to measure the LSP while different solutions superfused the surface of the tongue and a technique to adjust for the junction potentials induced by varying salt concentrations. Changing the superfusion solution from rinse solution (30 mM KCl) to 300 mM NaCl (+30 mM KCl) caused the LSP to hyperpolarize by 10.1 ± 0.7 mV (n=13, p<0.001). With repeated challenge the LSP response was reproducible. Increasing the Na concentration from 100 mM to 600 mM increased hyperpolarization by 35 ± 4.8% (n=9, p<0.001). To examine whether amiloride affects the LSP 0.1 mM amiloride was added to 300 mM NaCl; it reduced the hyperpolarization by 18.5 ± 4.3 % (p < 0.005, n = 11). However, the amiloride effect was not uniform: in 6 volunteers amiloride inhibited the LSP by as much as 42%, while in 5 subjects amiloride inhibited <5% of the LSP. In an amiloride sensitive volunteer, amiloride exerted 50% of its effect at 1 µM. In conclusion we have demonstrated that the LSP can be measured in humans, that Na hyperpolarizes the LSP, that increasing the Na concentration increases LSP hyperpolarization, and that amiloride inhibits the Na evoked LSP in some humans. While ENaC is involved in sensing salt, its role appears to vary amongst individuals. 
Introduction
Salt taste reception is mediated by taste receptor cells that form taste buds grouped in fungiform or foliate papillae on the anterolateral surface of the tongue. As suggested from psychophysical methods, human salt taste perception is determined by the chemical composition (NaCl being the saltiest) and the concentration of the salt, and it is decreased by amiloride, a specific inhibitor of the epithelial Na-channel (ENaC) (Schiffman et al. 1983 ; McCutcheon 1992; Tennissen 1992) . So far, electrophysiological aspects of salt taste reception have been investigated only in animals. In these models anterior lingual short circuit current and transepithelial potential or translingual potential (lingual surface potential) as well as the more proximal chorda tympani integrated response are attributed to the transepithelial movement of sodium (or other ions) through trans-and para-cellular pathways (Kloub et al. 1997; 1998; Ye et al. 1993; 1994) . Gustometer. When the concentration of NaCl superfusing the lingual surface is altered the potential across the lingual epithelium will change if one of the ion pair, Na This effect probably accounts for the slight reduction in evoked response to the second salt exposure ( Figure 3A ).
To evaluate whether a relationship exists between the concentration of salt and the magnitude of the human lingual surface potential, solutions of 100 mM and 600 mM NaCl were applied separated by 2 minutes of rinse solution in 9 subjects. As shown in Figure 3B , 100 mM NaCl hyperpolarized the LSP by -7.5 ± 0.6 mV and 600 mM increased the hyperpolarization by an additional 35 ± 4.8 % (p < 0.001), demonstrating a dose response relationship between salt concentration and the lingual surface potential.
To assess whether the activity of the epithelial sodium channel, ENaC, contributes to the human lingual surface potential evoked by salt, we used amiloride, an inhibitor of ENaC activity. First, amiloride-free solutions were applied to the lingual surface (in sequence, rinse for 2 minutes, 300 mM NaCl for 30 seconds, rinse for 2 minutes) and then similar solutions to which 100 µM amiloride had been added. As shown in Figure   3C , amiloride reduced the salt evoked hyperpolarization by 18.5 ± 4.3 % (p < 0.005, n = 11), indicating that ENaC has a role in the response to salt. To evaluate the interindividual sensitivity to amiloride the data were adjusted for each subject's response to repeated exposure to salt as illustrated in figure 3A and noted above. The resulting normalized data shown in Figure 4 demonstrate that the sensitivity to amiloride varied amongst subjects. Amiloride inhibited the salt evoked hyperpolarization in 5 subjects, had a modest effect in 1 subject and had no effect in 5 subjects, whereas all subjects exhibited an amiloride-insensitive component of the salt evoked hyperpolarization.
To further characterize the relationship between the concentration of amiloride and the inhibition of the salt evoked hyperpolarization, we varied the amiloride concentration A similar grouping has been observed among strains of mice (Ninomiya et al. 1989 ).
The heterogeneity of human sensitivity to amiloride may have a molecular basis as a preliminary report indicates that in fungiform papillae expression of ENaC subunits varies among individuals (Huque et al. 2002) . When assessing mRNA for the α subunit, a shortened version was identified in 1 of 3 volunteers and no α subunit was detected in the other 2 volunteers. β, γ and δ subunits were discovered in all 3 volunteers, but an altered version of the δ subunit was noticed in 1 of the subjects. Interestingly, ENaC subunits are also not uniformly distributed in the rat tongue, as their expression varies from region to region and their cellular locations in taste receptor cells are influenced by mineralocorticoid stimulation (Kretz et al. 1999; Lin et al. 1999 ).
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In summary, we have demonstrated that the human lingual surface potential can be measured and that these measurements are consistent with electrophysiological observations in animal models. Furthermore, these electrical measurements are consistent with human psychophysical observations. Since the lingual surface potential reflects taste receptor cell function and appears to reflect human perception, measuring the lingual surface potential is a novel technique for examining the taste sensory system in humans. As an objective measure, it should complement and extend the power of psychophysical approaches in the analysis of human taste perception. 
